[Experimental evaluation of microscan assessment of bone fusion].
Certain confirmation of bone fusion remains difficult to obtain after arthrodesis despite progress in imaging techniques. Microscanning enables both qualitative and quantitative analysis of the bone microarchitecture. The purpose of this study was to evaluate this technique using a cervical arthrodesis with an intersomatic cage on an animal model and to validate results with histological analysis and electron scan microscopy (SEM). C3-C4 discectomy was performed in 8 goats divided into two groups. In group 1 (3 animals), PEEK cages were inserted without bone graft. In group 2 (5 goats) the same cage was inserted and filled with an autologous iliac graft. The animals were sacrificed at six months. The instrumented levels were analyzed with a microscan. Histological slides were obtained and SEM performed. Nonunion was observed in the three animals with an empty cage (group 1) while only one animal in group 2 presented nonunion. Histology and SEM confirmed the diagnosis established with the microscan which also enabled a 3D analysis of the sample and study of the trabecular architecture of the intersomatic graft. The microscan enabled a micrometric analysis of the sample. This is the only technique enabling 3D analysis (slices can be obtained in the three planes for 3D reconstruction) for both qualitative and quantitative assessment. Analysis of the trabecular microstructure constitutes a major progress in evaluating the mechanical value of the fusion. The sample is not destroyed and can be studied further with other biomechanical techniques. Microscanning is an important technical advancement for the analysis of bone fusion. Future applications will undoubtedly be numerous (follow-up after arthrodesis, analysis of the mechanical quality of a graft). In vivo applications will probably be adapted soon.